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(54) [SlHJcD^lr^3 MO s^:/ 'J y v-(omtmnt 



(57) [g*?)] 

at h* 7 -r Vc , <£ «iii&r -5 ffl (42) $^-r 5^ 




1 

m^^ii Mos*yu>;/5^(i.i~i.N), 

tpffifi (V, ) iciss s nfc^ 1 (Dmrnm^ ^ -f >(29) t . 

SmfE^lH!K(21)t, TOiam 1 OS«iS«ti7'f X29) ic 

E.^tsi3^ 2 ©««{6mte (V. . , ) tmzmiQ-r^ ]^y^r lo 

3) t<£«A^cfe<DlC43^iT« Mt3«ffi^*tsIES(21)f*. 
^fB#£EElK(23) <D!±l:^Sg^(42) IC^iKS nfcA:^^? 

bfi-r>t(rlB H ^-f (Vc /) <oiS±\z-:}tixm^ 

fcfe<7)IE!lS2a^a(43, 31) ^itATViS lltSrilfS^fr 

(23) ©ta^jig^ (42) ici^i!^$nfcA:^ig?**-r^mffi 

aiMS§(30~34)S:jix.TH^Ci:S:#eStT-&iil*JSl 20 
[»««3] WlBmEESaSgSi (30-34) tt. HtrS3#miHl 

mE^^IlSS(21) C9t±J;'3ig^ (35) $;*s6^ffi:^^TS:* 

[«*JS4] MtBHi;'3h5>->-X^'#IS(32)«> MO 

IS (23) (Dtiiiji^'F (42) (C^S^^ ^CO V -XSg^A^tt; 
IBIii:^iS?^(35)$;e*, J.^-5-OHW>igi^*iH(f?Bm 30 
1 <Daip«fi:5l->(29)tC^gi^^ti:tC:<»:«:#mfrs 

m^ms] MfemEiaMt§(3o~34)tt:t^7>y(3 

0) ^•O^^R<teA:^Sg^fc \t$^ 3 (Vb 

(31) d^tftlBtli:^ h 5 >>';:^^ (32) ©*iJ'<^ig^ 

n. WI3ffitftjSSlHlK(33,34)d*X^3©Sip«ffi^-1' 

> (7-X) (ci^ii^$n;^cCi$1#^i(<h-r«.lSjR3S3 3^ 

«if5ttJ14©MOS^yj ^^i^CD^lftlllSS. 40 

CSiS3K5S6] WIBmBE^^IilK(2l)ODtB:^ig^(35) t 
m8B#EElHlZS(23)Offl:fj^^(42) tOKt* ^>h • 5 

5-iHigs (37) sssttfc CI t=&^mt.r^tn^^ 2 u 

m^mi] MI5^1<0S«^«te5-f >(29)i:Mf5# 
EEBBS (23) 2 O A;^«^ (46) i: (C;S?mHl8§ (22. 

[f»^JH8] ttrl2;i^iIlH]K(22, 22')«h7>i?X^^ 

g:(44:53.54)$«A, -e-©^ 1 osg^**fltrElg 1 ©S^P so 
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^^) A«jgtft^iJ:(45) ^^vxm^&fs 1 ©s^pm^a^-r > 

(29)tC^gi^$n, J.O^COm3©Sgi^7!)^*ftfB#JE[HlS§(2 

3) ©^ 2 (46) \zi^m^nit C t ^W^fT^ 

y yJT.^ (44)TS^ C t!:i&iit«t-r5fl!«« 8 (OMO 
fc2®£OA-1*5p— 9 • h5>v'X^'(53.54)T*-5fS* 

1 1 ] HaiB,*cmiH]gs (22, 22' ) (Dmn^=i-\z^ 
m.-^n. mmmm^m)i:i^-sE%f£mf^^w,zmt^m 

(24) S:1S;^TViS :i t i&^tgtfTSW*^ 7 9 © 

[»*^12] S9fBX-1'«y5^^^tt3>/'?U-5'SS:(2 

4) TSt). WX:^JST*^W3B#BElHllS(23)(Dm 

:^i®^(42)lc^Sl^^n. -^co^2CDA:^4^^t-K®mft 
(y,,)*^B3ia^n, fi^^cDm;^*^^*? MfB-^MlelSS (2 
2, 22' ) ©aiJPiffi^ tr^^i^^nfc d <h $r#mt-r Sit5i^3« 
1 1 (DMOS¥:/'J !y>?©IBi!)lHJSS. 

3] #ffiiH]?§(23)*i5^^-i>- • it-ly^m^ 
-ca&^rt5^:fli;^£^iL. 1 2 <DVi-rn*^wMOS¥::^U 7 

[Bl*5ai4l WSa^^^-i; • :!j?>yi5ieS(23)tt, w 

K«JEE^^IfiI8S (21) Offi:'3S^? (35) \z^m.-^ntzXts^ 
^(46)^*-r«.^li^(3) ^1 ©n>7^>-+K4)i. 

MiB#ffii5iB§ (23) nm-hi^^m 3 ©si^m-fe^-i' 
> (7-;^) ®Bgt^iKsnfc^2©=i>x>-y-(5) t 

WfB^lS|g(3)cDta;»j^^tSmItB^l ©:3>5^ 
>lJ-(4)<Dmi ©«^tCiSi^Sn. Cl(D^l(DZl>x> 
■y-(4) ©m 2 (D^^^tt^ 1 ©y-frt- K (6) ^^VLTiatB 
^ 1 (D*«fim&7-1' > (29) fcj^ii^^ns hMzl^ 2 
< ^- K (7) LTtfIfB#iE[Hl?S (23) ©^ii;^^S«^ (42) 

[0 0 0 1] 

[0 0 0 2] 

fflMos h5>-:^;^:J', air. 01 fcM^^nxi/i-sj; 

5>v'7.^'S•^^;^TVi^,, laitt, 2fflOMOS («S 
e9;^j:0lji: UT VDMO S ^%mM.l5^\Z 2 SJEtitStlfc 
MOS) h7>v';^^'M, Jtt/fM, S:flS;lTt»S. h5> 



(3) 

3 

H^'fA'T, Tffl'Jb'^'r'''^Btc^ii^$nTViS. cine) 

M, tM, O— :?^*i:t>©^lCfl6:&C0h7>v'X^'7!l^^'- 
[0 0 0 3] ij£:/U^:/i^iroa:^iS!g^«ffi-^v.,r^£^ lo 
feL.« c:ro{t-§-v.„ ®|grtittR.5o., X I (/tfib, R 

V5-R,,.,,xi (fcftfb, R.,.,i lifiafn^o h5> 

^. ) a:{c^0^t>^. 
[0 0 0 4] ^r/iJ^yvlTtt. h7>i^X^'M, tM, 

€:je;i.iy-h • v-7.«m (v„) , i^^miits.m-G\m 20 
lov (dntifiafojgtaR.so.s^Miw-r^.) tkiil 

[0 0 0 5] C:©ie'7'iiS5ViSEE«b5>i^7;^'M, IC 

Z^VT^^U.^ <OS^fCtt^«ttfe^ t*gi^T, 1 0 V + 
V,,tfiP'^ 1 0 V + V5 -Ros.Ki X I O H^-YT/^EES 

[0 0 0 6] z.<r)fi\m-^^%^<m^-t^tc->t\z. =f-\ 

[0 0 0 7] ^^-i?-#>:/lHl?S2«, (OS 
C) 3, 2<@(DZl>5^>-t*-4S.y:5, MZ^fC^'-f :t- K 

LTV, s-e3fem^En**^ f^2(D^-^-ii;)vn\t. m 
■h^lf'Vxt^\:.^\^\^mz. n>7'>-y-4 (osc3»c 

m2 0i|£-9-f i';UT«. y-f H6«Il>7^>i^• 
>x>it 5 '-s^Mbfcsit^iEim-r^^ 1 ©^i^-y-'f 

[0 0 0 8] jE^fj:S&f^«l®-C«, t>LVc,*t5^^— X 50 
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y 111^2 Ota :^18JE (K^'fySE) TfeOVbe 
A^y-f h* 6 ROf 7 OSffi^TTab « ^5: 5. 
[0 0 0 9] Vc,=V5-2Vbe + V,(F •••(!) 
[0 0 10] Tcb-S. Vbe=0. 7 V5.0V,BF= 1 0 V 

[0 0 11] 
Vc,=Vs - 1 . 4 V+ 1 0 V 
=.V, + 8 . 6 V 

[0 0 12] -Cfe2). 

[0 0 13] ■ 3}^>:^lHlES2«, Se-pT h7> 

[0 0 14] StJsmffiV, „ tt. 0 3»C^*n?i:IsIIS 1 

0 4^s6ffl uxmi^^^^ti^. [Hi8§ 1 0 ttmagmjEVs 

A*-f3J^-?NPN h^VvX^' 1 1, dCOh^^v' 

2. Mr;^tch5>>'x5' 1 1 w-^— xtT— 7,©r«^-eiS 
h^vv'x^'i ioziui7^ft«j!gV5»c«i^$n, ^ 

bTX5 >y ^'JimSS 1 0 (Om:^3SrSfe«>. 
[0 0 15] lUgS 1 0 +CDRAt}SMl 2©fiStMT$> 

t), J.-r3 h^^i^X^' 1 irox5>y;J'mgST?fc^ 

fsi^it, ^vxz.comzinf^mzv,<y,+Yhe (V 

Vbe«^n-€^n'>'x:h-^-1':t-H 1 3, y-f:^- 
F 1 4CD«ffiKTT'afeS) T-3b^)/j:e.«, 
[0 0 16] D,=V5-V,,,=RX I./hfe + Vbe 

[0 0 17] -est), «^gl5fp©iJ-fX?£3S^ica^c: 

[0 0 1 8] V,i,=Vs -D, = 1 V •••(2) 
[0 0 19] TSfe^.. 

[0 0 2 0] b*»b:fedte), 6v©mjg«Ev,Ta^ 

lC:tetj-S^lwS 3 ones 1 0 *i3lifS^^T*-g)^r5i75^# 

m y^y-i m\t'j?-t£ < t 9 . 3 V (Dta:^SEEVc , 

[0 0 2 1] ¥SI, *>;iDASF/j:fiafOJgia*f#«f::». 
i^Jtt < t 4 V omffil^T Vc , <£}!l«-r5«;itt:&-c V 

DMOS h^>i?X^'*iKi!»$tl7'j:tj-ntS;^e.;^j;</i, C 
rut. h5>v'X5'M, ^e«5igmHv 
,.,.T3AfffiJ*Lt;i#e)n-5. b*»L, h7>v'X5'M, 

Vo., = 5. 3 VtJeoTVc, = 9. 3V$;St-^.. 
[0 0 2 2] b*^b^C!&ie,. ^^(2)lc:int^. 0 3CDIHJ 

K.i o«#<Tt>4. 4vcD»ijimffv.„$««SL, 



5 

[0 0 2 31 

V„ = 5.4V-1.4V+4.4V=8.4V 
[0 0 2 4] h7>5^7.:$'M, COy-7. • HU-f >«ffi 

Vcsi=Vcr-V,,t = 3. IV 

[0 0 2 5] a«P«EEV,.F*^^-rSfc86«ffil<^fE» 

^^mtt, h7>v'X3'i irof^teDJ::, ia4lcS$n 

[0 0 2 6] 

= V, -V.„ (Se-pT^3<DlHlSS©D, JcOfSVO 

1 5 tJ;-:>Ti/i^fe, /pS;^tB$-C$x. (tJe^T?S««:^ 

(b) mm^~^(om^\z. p n p h ^ vs^x^ p 
■r> ^LT^yx:?-— ^?'■1•:t-H^i^To«5it^ci^As-^^ 
[0 0 2 7] z.(D^m(r>mmt.. {gvifiaimmt?$x.M 
i!II5I8&?&^f;5^:i:-t?ab*. 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
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r. E 5 oi^i&iHiss 2 ott, »ii±> mm^&m^tv 

LTCQ^Y-v? • ?}^>:/lHlgS2 3, a>/'?lx-:J'^2 
4, :ai^2 5\ Tfi!lH9-l*nB<3D^^;U-y, 3S:tX±fi(I K 

[0 0 3 1] tl^tt«JEiSSSg2 1 (SJEiH?:^*^) 

S h7>5?X^' 3 2 <£Wb. *^T>r3 0©a;bSg^ 

10 3 Hihyyz^T.i' 3 ZOif-htQ'F^Zi^m-^tl. ^<D 

triS 3]5.y^3 4$::frbTT-7>$nTVi^. h7>i^X 
3^ 3 2 <OV-XS^ tDftSSta 3 3 (O^^.-^JiiH^ttm 

ffiUM^ 2 1 om:^^^ 3 5 (C7i 0 , c \zmmms.v 

..pA^^^StlS. «SSffi^3 3 <!: 3 4 O^J^.-^tt^j-'^ 

T>7'3 0©Steffi^-{Cigi^^nTl/i^, ^^T>y 
3 0<D|PS:S>ffi^^+fC«. «sjx.«i/it)i0^A> F^V -y 

>2 9 ics^^nfemjuA^j^^^s 6t>*bTVi^. m. 

^ttmjEiSSSff 2 1 2<@CDP5^-^:^.;UMOS h5> 
i^X^' 3 8JtU^3 9t)^ii^^f]Uyh • 5 7-lsJgS3 7 
h^>i?X^'3 8C0y-h^t HU"f 
>^?'tt0«&SnE.t:'S9itai4.O tcSl^^nTVi^. h 
^^i'X^'S 9(DHl/-f >^«^«^-^7>::^3 OCOm^ 

s^T3 1 tr^M^nTVi-s. m:?©}-^^-:^^^^ 3 8 5. 

yJ3 9©V— XSg^JS^'f >4 3\ZJ;:V9-V—z^ • t^> 
30 7'lHlg&2 3CDtH;f3j^^4 2!cSM$nTVi^. 

[0 0 3 2] ,'^i:!Iiag§2 2«/N*-r7}?-^NPN h^>i? 
7s3'4 4<£r=fi-L. ^©3 Ui7 5'3&t«®7-1" > 2 9 (Cii:^ 
>6rig!$n> '<-XJ&«ffi^4 S^&jfMxTmai^'f >2 9 IC 
SJSI^n. ^LTX= ■y5'75^it^1±mffiiS^^2 ICDtU 
3 5 trg^^^n-s.i^ic^^-^-v' • 7j^>:/lHjg§2 
3 0A;f3^^4 6fCig^$nTV^-5, S 2 <D[51g&[Ci5tt 
5^-\'-v? • 7i^>7^IilK2 3'£)3>7'>-y-4^# 
b, c:©n>x>•t^4^i^CD— >®d^OSC3CDtU;^;)^^ 

\zmm-^ns.-Dmmf}^y-< ^- \^6<ptiv-\^\zmm.-^ 
40 tiTVi-s.. :S^-r H 6 wry — Ft^mzs^-i' >2 9 tc 

7©Ty-Ftct)S^$n. ^^-f:t-H7(7);*;V-Kti 
l±5;'3SS^4 2CigMSn. c:c:cttl:;^j«jEEVc,7i^^^$ 
3>x>-tJ-5atb:^ffi^4 2 t7-X©P5tcSigl! 

[0 0 3 3] nW^U— :$'g:2 4tt, !^Mm^2 2^-$' 

(COMP) 4 8 <£^bTI/i-5. C:©COMP4 8tt, 

•^(D#^SKA:^«^ + Ai5^r-i^ • Tf->-fm^ 2 3 ©ttJ 

50 ;t;iffl^4 2ic:Si^snj.t3^«A;':i«^-ic»^mav 
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t.^^Stt-S. COMP 4 8CDIii:t;Sg^ttMOS h7>i^ 
T.^' 4 9 (Off- hSS^CSS^^n. -e-WV-TLSS^diT 

[0 0 3 4] ft?^ 2 5 KO^Tfflj K ^-f /N* B (iiti^ttSJE 

A'T«g^^-v • 4?>7'lH]S&2 3(0a:'3S«^4 2 tC^^ 
^nrVi^. ^TT'U •yv'l. 1 ~ 1 .N(DT{|iJh7>>'X 

37 M, . , ~M, . , $:¥::^U y v'wlbf^H Dx^ O 

Btt-?-n^ni^^A:'3{f-^ I N.,.~ I N.H *Stt-5. z. 

mbnmK-hmm n.,~ i N.ai^n^nifiiJH^-r 
/\* T »c n, cin e> Jifio k ^ -r /n* t \m ^i^^zf u 

y 1 . 1 ~ 1 . NCD JifiiJ h 7 >>'7.5'M, . , ~M, . , ST 

K 5 -1" /\' B i |wi ci^ffiT* 5 *«ji*4a-^J.':p±ig 
IC J; t) SSViSEEX^fb-r-5. 

[0 0 3 5] 05 (Dmmm^ 2 0 n^Ticai-<:^)«icf^ 

Ib-rS. miS7-1'>2 9-T?©«agmffiV,dt5. 4VTS 
•Si, ^?!1I|HISS2 2 ttl V©fl;E|S$TV, $r#;^S«C 
^th^tlTV^^CDT?, V,EF = 4. 4VT'a&-5. 20 
[0 0 3 6] C10D*^JitC*3(/iT, ■^V-i' • 7}^>7'iI8S 

2 3+©OSC3*^f^S6-rst, St(l)»C«C?ViTtli;?J 
«JE 

[0 0 3 7] 
Vc,=Vs+V,Er-2Vbe 
= 5. 4 + 4. 4- 1.4 = 8. 4V 

[0 0 3 8] ±^bifci±i:^J«mVc,*^*l'>h • 5 5- 

3 7tth7>-:^X5'3 2©y— hffl^Saj^jmjEVe,* 30 
-e±#$-&Th5^'-^7.^'3 2Smi6-r5. tJfoT, h 
7>i?X^'3 2tt 

[0039]V.5 = 8.4-4.4 = 4V 

[0 0 4 0] (^mSEI^TV,, (iSffiSj) SMT^. 

[0 0 4 1] Jin«h5>>'X^ 3 2 i£:iS?D$1±5.<Dt 

mjEv,s..,*n 0 omvi-rnti) w^mm.VtirifiT 

[0 0 4 2] 
V,EF = 5. 4 V- 1 0 OmV= 5. 3 V 
Vc, = 5. 4 +5. 3-1. 4 = 9. 3 V 

[0 0 4 3] i£^t£.m'^^m\zmt^mz, v v yvT. 

[0 0 4 4] jE*7icg&f^t^Sg-rtt, JhffiiJK^l'A'Tfi.iyt 50 
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TdH^'TABtty-h • V-XS-&(C'>^C<ife4V 
[0 0 4 5] ^SSS^Cf^ffltJe-rjTH^-f 

ffi (Vs = 4V) -ewtei^n-s. . . 

[0 0 4 6] itficiSv^mii^miEVs cintte qv%\z. 

7}?>yiE]i^2 3com;^j«fl£Vc,*^mi!jIlIgS2 0 i£5SillC 
2 i<^«ip«ffv,„dtiE^7ic®jf^MtcaTSfii::, .-^ 

5iIllHlK2 2ti3W^U— ^g:2 4fCj;-3T%5'->^7 

W^l/-^ 4 8 OHJ:'j«<£b^;i'A^e.il5U"^;i''v-^Dife 
fcOt£-pTh7>i?7.3'4 9 $::<7->:^>b, -ebTh 
7 >-:^X^' 4 9 O H >Sg^TOmEE«^l"^;i'fcJS: 
0Se-3Th7>v^X3'4 4CD^— X • X5 y^'j*-&SriS» 
A-f TX-r-5, 

[0 0 4 7] ^©Mm. «iS«ffiVs)6ilS</^B#T^A, 
-fe-y Mtlc^-r SIScolt^ttmBESiSiESi 2 1 

^, .^.?i!IiHlgS2 2S|gS6tj(c:^'->^7-r^ (h5>>' 
x^' 4 4 X ic 0 V tciavi«JESH3JDT-5 t fc^ 

-f i7 y ^7 >«BE B Vc , . fc $ c: t T afe 5 . 

[0 0 4 8] h9>-:/X5' 3 2d^fett-^ia?D$nfj:^itt 

EV.EF&tt«&r-5. 
[0 0 4 9] V,EF=Vbg (l+R./Ri) 

[0 0 5 0] R., R.tt-etnenjfs^s 
3. 3 4(DSfitffiTfe5. cinesifLttSjS^Jics^;: 

1 0 VCDgaiS^m£EV,eFS:#*C:i*<^«l 
[0 0 5 1] 

[^?^CO^m] 0 5 <DlHlSS<D?iJ *«iy,_h<Dl5iBJ^^ e. BJ e» 
^, c:®%I^CDl^t!llHlSS2 0«> S^<7>BTtt?5:Sg;m-t?M 

0 s ;/ u -y i^-^mm-t^ <D fci£js $ n^. <$fj;{ffj ^ \t 

1 0 V<DS3SSiPliEEfc%^-r-2). ClCD^lt)lHlS§2 Ott 
[0 0 5 2] ail^tCttHje.d^7^=t:mtC> dO^HJCDteH 

i£jgJ!ftb7ttVi®D. c:c:ic«sjSKUxiJi§«Ufc<t7S;IKSjiHi 

K2 0 «®>irg?:E-r-5c:td*-c^s. j^vmn2 
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[0 0 5 3] HB©h^>v'7.:J' 4 4©f^t)0 IC, MM 

ig8S2 2' tt2ii©h7>-::^7.5' 5 sRt/ts 

dt^^glttt-S. PNP h7>-:^7.^'5 3tt. ^(DX 

4 5©— ^S.a^nW'^V-'— ^^2 4 4"® h7>v7.^'4 

9 CD H U'f >!S^ fcg^igisnja::'-?-©^ U'i!' ^*tN P N 
x^'5 4li, ^©nlxi^^^jStmjS^-f >2 9triSS^$n 

5 ic^iSi^nTVis. s^ic, mm i . ^^jsr-smts 
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